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Abstract
Bilepton masses in the 3-3-1 models and the recently announced E821 ex-
periment result are discussed. We get bounds on the bilepton masses 243 GeV
≤ MY ≤ 357 GeV in the minimal model and 70 GeV ≤ MY ≤ 115 GeV in the
model with right-handed neutrinos.
PACS: 13.40.Em, 14.60.Ef, 14.70.Pw.
The anomalous magnetic moments (AMM’s) of electron and muon have been taken
as one of the most precise and beautiful tests of the validity of quantum field theories
like QED and the standard model (SM). The accuracy of both the theoretical and
experimental determination of these quantities is ceaselessly improved. Today they are
calculated and measured to extreemly high precision. The surprising agreement be-
tween the theoretical and experimental AMM of electron (AMME) ae ≡ (ge−2)/2 was
a triumph of QED. Less precise than the AMME but about 40,000
(
≈ m2µ/m2e
)
times
more sensitive to the quantum corrections and, therefore, more sensitive to the “New
Physics” effects, the AMM of muon (AMMM) aµ ≡ (gµ − 2)/2 is currently preferable
in testing the SM. The recent E821 experiment at BNL measuring the AMMM to a
precision of 1.3 parts per million (pmm) gave a deviation from the SM theoretical value
δaµ = 43(16)× 10−10, (1)
which is 2.6 times the normal deviation [1]. This result may be an indication of new
physics and has caused extensive interest in the current literature. In this Note, only
contributions from the models based on the SU(3)C × SU(3)L × U(1) ( 3-3-1) gauge
group [2, 3], or more precisely, only bilepton contributions of these models, to the
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AMMM are considered and compared with the recently announced result of the E821
experiment. The constributions from the bileptons should be much bigger than those
of the scalar sector which could be neglected for the moment1.
In a recent paper [5] the AMMM’s were calulated for both versions of the 3- 3-
1 models, the minimal version (MV) [2] and the model with right-handed neutrinos
(MRHN), but analysed in the light of previous, less precise, experimental data. At
the present value aexpµ = 11 659 202 (14)(6) × 10−10 of the experimental AMMM,
the minimal version of the 3-3-1 model could be a dominating “New Physics”, while
the MRHN, if allowed by the Nature, gives a very small contribution to the AMMM.
Analysing the bilepton masses and the new experimental data we guess that aexpµ would
become closer to the theoretical AMMM aSMµ = 11 659 159.6 (6.7)×10−10 (0.57 ppm)
in the future measurements. Then the MRHN may play a more significant role in
generating the AMM’s and phenomena beyond the SM.
Contributions to the AMMM from new gauge bosons in the MV
δatmµ =
GFm
2
Wm
2
µ√
2pi2
[
23
4M2Y
+
2(1− 4s2W )
9c2WM
2
Z′
]
(2)
and in the MRHN
δatrµ =
GFm
2
Wm
2
µ
12
√
2pi2
{
5
M2Y
− [5− (1− 4s
2
W )
2]
2c2W (3− 4s2W )M2Z′
}
(3)
are given in [5] where sW ≡ sin θW , cW ≡ cos θW and mµ, MY and MZ′ are masses of
the muon, the bileptons Y and the Z ′, respectively. Theses contributions δatmµ and δa
tr
µ
are plotted in Fig. 1 and Fig. 2 as functions of MY for given MZ′ . The horizontal lines
in the figures correspond to the upper and lower limits on the right-handed side of Eq.
(1). From the data on the atomic parity violation in cesium it follows that the Z ′ mass
may take a value of 2000 GeV in the MV and 2200 GeV in the MRHN [6]. As seen from
the figures, the mass bounds 243 GeV ≤MY ≤ 357 GeV ensuring the MV to contribute
to the AMMM a value comparable to the present δaµ are quite reasonable (see Fig.1),
while the mass bounds 70 GeV ≤ MY ≤ 115 GeV ensuring the MRHN to give such a
contribution are too small (see Fig. 2). We note that the mass bounds derived here
1A special case for a contribution from the scalar sector in the minimal model is considered in [4].
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for the MV do not contradict the condition MY ≥ 230 GeV followed from the wrong
muon decay. The mass bounds for the MRHN, however, are still under the lower limit
230 GeV. Moreover, on this mass limit the contribution of the MRHN to the AMMM
cannot exceed 13.1× 10−10 which is considerably smaller than the present experimetal
deviation δaµ = 43(16) × 10−10 from the theoretical value aSMµ . So, according to the
latest experimental data the MV seems to be a more suitable model of the physics
beyond the SM than the MRHN.
To finish this Note we conclude that new gauge bosons in the MV can provide a
contribution consistent with the latest experimental result on AMMM which, however,
disfavours the MRHN. For the latter the bounds obtained here are lower than that
followed from the wrong muon decay. WithMY around 230 GeV, the new gauge bosons
in the MRHN provide a contribution of just one third of the present experimental result.
Acknowledgements: This work was supported in part by the National Research
Program for Natural Sciences of Vietnam under Grant No. KT-04.1.2
References
[1] N.H. Brown et al, “The precise measurement of the positive muon anomalous mag-
netic moment”, hep-ex/0102017.
[2] F. Pisano, V. Pleitez, Phys. Rev. D 46 (1992) 410; P. H. Frampton, Phys. Rev.
Lett. 69 (1992) 1889; R. Foot, O. F. Hernandez, F. Pisano and V. Pleitez, Phys.
Rev. D 47 (1993) 4158.
[3] R. Foot, H. N. Long and T. A. Tran, Phys. Rev. D 50 (1994) R34; H. N. Long,
Phys. Rev. D 54 (1996) 4691; J. C. Montero, F. Pisano and V. Pleitez, Phys. Rev.
D 47 (1993) 2918.
[4] C. A. de Pires and P. S. Rodrigues da Silva, Preprint IFT-P. 022/2001, hep-
ph/0103083.
[5] N. A. Ky, H. N. Long and D. V. Soa, Phys. Lett. B 486 (2000) 140, hep-ph/0007010.
[6] H. N. Long and L. P. Trung, Phys. Lett. B 502 (2001) 63, hep-ph/0010204.
3
00.5
1
1.5
2
100 150 200 250 300 350 400 450 500 550 600
δatmµ × 10−8
MY (GeV)
δatmµ
Upper limit
Lower limit
Fig. 1: δatmµ as a function of MY with MZ′ = 2000 GeV.
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Fig. 2: δatrµ as a function of MY with MZ′ = 2200 GeV.
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